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Injecting Knowledge

Most people are married to one person.
“is native to” is same as birthplace relation.

| don't understand. Give me labeled data. | lalielfaaleiiiels

Extractor

Sigh... okay.
Barack, spouseOf, Michelle
User Barack, spouseOf, Ann Dunham X

ML System

How can we make it easy for users
to inject domain knowledge?

Understand Errors

Barack is married to Ann Dunham
That's wrong! Why did you predict thate
[-0.18, 0.35, 3.56, -2.45, 8.96, ...]2

Uhh, okay... Information
Here's more labeled data? Extractor
Barack, spouseOf, Ann Dunham X

User

Can we explain extractions to ML System
help users understand the model?2
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Research Interests

human-in-the-loop interaction
using rules to supervised complex, neural models

(Barack, AnnDunham)

X was at wedding with Y

=> X husband of Y => (X.Y)
Predic’rion‘ o]gle
' Explanations

LW Inject Knowledge
User into Extractor

Update Model

X Xwas at wedding with Y => X husband of Y
X husband of Y => (X.,Y)
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information extraction

joint extraction of semantic information

using neural graph representations
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Capabillities

information extraction

M. Wick, 8. Singh, H. Pandya, A. McCallum.

A Joint Model for Discovering and Linking Entities.

CIKM Workshop on Automated Knowledge Base Construction (AKBC). 2013
M. Gupta, 8. Singh, D. Roth.

Entity Linking via Joint Encoding of Types, Descriptions, and Context.
Empirical Methods in Natural Language Processing (EMNLP). 2017

S. Singh. A Subramanya, F. Pereira, A. McCallum.
Large-Scale Cross-Document Coreference Using Distributed Inference and Hierarchical Models.
Association for Computational Linguistics (ACGL). 2011

T. Rocktaschel, §. Singh, 5. Riedel
Injecting Logical Background Knowledge into Embeddings for Relation Extraction.

§. Singh, S. Riedel, B. Martin, J. Zheng, A. McCallum.

Joint Inference of Entities, Relations, and Coreference.

CIKM Workshop on Automated Knowledge Base Construction (AKBC). 2013
X. Ling, 8. Singh, D. Weld.

Design Challenges for Entity Linking.

Transactions of the Association for Computational Linguistics (TAGL). 2015

R. L. Logan, & Humeau, S. Singh.
Multimodal Attribute Extraction.
Workshop on Automated Knowledge Base Construction (AKBC). 2017

Annual Conference of the North American Chapter of the Association for Computational Linguistics (NAACL). 2015

IM. Tulio Ribeiro, 8. Singh, C. Guestrin. hU ma n_ln_-l-he_loop In-l-erOC-I-lon
"Why Should | Trust You?": Explaining the Predictions of Any Classifier.

Knowledge Discovery and Data Mining (KDD). 2016

Z. Zhao, D. Dua, 5. Singh. 8. Singh, L. Yao, S. Riedel, A. McCallum.

Generating Natural Adversarial Examples. Constraint-Driven Rank-Based Learning for Information Extraction.

International Conference on Leaf'nling Rep resentations “CLRJ 2018 Annual Conference of the North American Ch E‘,DIE‘!" of the Association for Compufaﬁo nal LI'."TQ'U."ST."CS r.r\erA 'CL.;I 2010

. Tulio Ribeiro, 8. Singh, C. Guestrin. T. Rocktaschel, 8. Singh, S. Riedel
Anchors: High-Precision Model-Agnostic Explanations. Injecting Logical Background Knowledge into Embeddings for Relation Extraction.
AAAI Conference on Artificial Infelligence (AAA!). 2016 Annual Conference of the North American Chapter of the Association for Computational Linguistics (NAAGCL). 2015
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